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ABSTRACT 

PURPOSE: To make it possible to adjust rotary asymmetrical optical 
properties against an optical axis of a projection optical system which 
remains in the projection optical system without controlling strictly 
discrete component accuracy or assembling accuracy by laying out an optical 
means having a rotary asymmetrical power to the optical axis of the 
projection optical system. 

CONSTITUTION: A toric type optical member having different powers in the 
orthogonal directions as an optical means having rotary asymmetric power to 
the optical axis of the projection lens 36 is laid out between a reticle 35 
and a projection lens 36. A cylindrical lens 1 having negative power and a 
cylindrical lens having positive power are installed rotatively to the 
toric type optical member, centering on the optical axis of the projection 
lens 36 respectively. And the rotary asymmetric optical properties 
remaining on the projection lens 36 are corrected with the amount of 
relative rotation. This construction makes it possible to prevent a drop in 
the performance of the projection optical system due to manufacturing 
errors and provide a projection optical system as designed. 
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eai^3t^3^®31£«ifc»^ T«fB!iiItg»cia:it ens t 
|6nfO/'«7-)&«Sift«^lRt;m2 h-U'^/^Sitti^ 

i^(Dytmzt&oxmm\zi»sb^mzm^^n:itm 

sit«rBE»2«#t©i«©rt®iJ>&< tfc-*icefis 

u < tt-?-©ifiiifcffiB$ ti^ct <£^is t-rsw^iR 1 
iBfc«4u. tiiiHSi^jt^?R©3iei(iK:aLTi5«g«a;a 

[0 00 1] 

U MMSnfc«l«!l(t:©;"?^'->Sll2*«£ibT© 

/\) ±»ra«fi)fc-r«©ir»aftisa^B3tsfit«t)* 
^©•cjbs. 

[0 002] 

«lfflfc&5fcSE^-C. '>xA©«iSWtl::fflv>en*ie 



(2) #Pi¥7-l 83 1 9 0 

2 

•dT«TV><&. 2:©«a«iH©'fT?»»)l£^»tOtiT 

©l|P«:NAft:fe$<U*:D, «IB»ftS/hS<U S 

tt, «fM¥4-1 5 74 12^, 1$M¥5-1 7 3 0 6 
5^«f© «>©*»**. 

[0 0 0 3] fg*8Sll«»*&iBSE-r-&:;^fetL 

10 T. 4$?BBB5 9- 1 44 1 2 7^. ItPgrae 2-3 5 6 

fiuifm. mfL\i^^j{/)i'&mm^itx^i^\zmu-r 
i>^tifimmt^nxiir). ytrnxumwrnfiw^ai^y 

X, *2.l>tt0te^^»tt¥OW>Xt¥IHIW>X©ia 
3tftoEr(R)lcS!l«»t.Ti>XAH-e©^«:©fS45&^;& 

[0 004] 

4-1 5 74 1 2#Rt«$W¥5 - 1 7 30 6 5^<f>^ 

>X©«<«Ettft*<15~2 4ttT. 4*K, HP»NA*t 
0. 4eiJi©ilS«p{ft©«U^3l^«lc;&:-&2:. mtSJ&Siiii 
2 0«CjK±i:#»fc*<3S:^TH<&. c:©a:-5»c. 

■?-©fc«>, jine©iftiK5t#j^sjiist«jgb, 

^^©«|i*KtKiiif*DK**^, SittlB&K»S1t 
«i/r©W>Xfi|5fi©iBfl[^ffla:©|gS&*1^{r 

[0 0 0 5] «plBra5 9-144 1 2 7^\ZXm 

3gSnTVi5<e^Sg©«iiE*fttff4. 3t^?g©«S«tt 

■e©:^UXAfPfflfcJ;oT<S^SS*1fjEbTVi$t>© 

«S«^:^©«iE«^ttiE*l^fc**-r«tSiBfittT€r» 

fi:3&}e^iE*jg©«^Ktt. ■€-©J: 3 i*:7c 

WK«l$b, ftVi»Stt*»»S*«©li*«lcHJiT 
jfes. }g««»f$-rsfc»K:»v»R©ftt>Dfc^f 

•p*o. sec, -eneoR^&siisicffifflbfct*© 

B)t3t©3RK«^fcJ;«8Ha*«&^«)T®R^Oi»X 
tt, B)K«©JR!RJK^!a«3«btf|55)t^ttffi©35ftf' 
50 «bT*«traH«tife<&. 
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[0 0 0 6] ifc. «fPBa62-3 5620#-ett|5HE 

*SSMflt^^ttESS-C#;&:Li. S^lc. »R!liB5 9-l4 
4 1 2 7^Xt;!^MB36 2-3 562 0^fcT«3feSn 

[0 0 0 7] £)i±oraii^fc®*Tfe$nfc 

[0 0 0 8] 

[SBs»ft-r*&«)o^ii:i ±ia©BWs^j«r-5& 

/Jl=f 1/ (dl 1 • COS* e + f 1) 

d 1 2 = d 1 1 • f 1/ (d 1 1 • c os» 0+fl) 

nmz. Y;^i^titss-r*x5ErrRi ot«Axtx«its ]^&rf\zm-m<n.i> 

fsWm^m OJ6«(&*31' t»S«f&^dl2' «)K [0 0 12] 
/J 1' =f 1/ (d 1 1 • s 1 n' 0 + f 1) 
dl2' =dll'fl/'(dll«sin» 0+fl) 

tIt-oX. *;SiRMaAS Hi 

AS l = d 1 2-d 1 2' 

[0 0 13] J::jT. ntti^>xi€^fts*n«, 

(1) iC~ (4) iC«f©d 1 l*t«ft-r5fc». (5) 

iC±D*^iR|ga*tsefl:T«tt'bK:. (i) iCRrX 
(3) ic®«$*J«fl:-r<5;it*tai»r€f«. n 
ttk>xn&i5iea«ntf. (1) ^~ (4) ic*©0 
]&tSEfc-r*fc«e). (5) iCJ:D#;fi[«Slfi*ngfl:-rst 

tfcfc. (1) scRr; (3) sc©»!p*t3Eftr«tt*< 

[0 0 14] Sfc, H2fc5^-rJ;5l;:, K-'Jy;^l'> 

x©ia-c*«]E©a»f»s:«f:3ntti^>X2©^U5? so 



^rh<omi^*^LAzmmm.it\mm!B^^^(o% 
m\z^oxi»mimzmif>ix^m^b\^itho)xh 

-6. 

[0 0 0 9] ^LT. JigB©B!l;*C«&BWS)iJS"rSlC 

iSL^%^^<om».m.\z^^v. mms^mmmt 
\znhxmm!ii^unv-^n-o^t:mu tmmM 
mun^-m-^m\mfs£,m^fk<Dym\znhxm 

[0 0 10] 

v-^m-DV-^yvi/v >x<o i a-e» sfi©jBJf * & 

«f:pRttl'>Xl©piU5?:t:?-;i'*l^ (yy* 

i6i) <f>mMsm^fi. nttk>xi*^&»i«»*tu 

T©U^^;Vffi4 (xyVffi) *Tf©Kit&dll. V 
9^i?;PBi4©«l>/i>firg (^g^;r;HSi:3fc«iAxt*tsej? 
Sffili) Si»;j5lfrsi^fcRttl'>XlfcJ;oT<»A 

(W9^i^>»ns4) tnttk>xit©ianc}griEsns{fe 

;St (t«*d 1 2tUft:t$, C©nttW>Xl 

ists-^m^^y ©te«i<g*/5iR«Rtt^>xi*^6i» 

j«titlS*T?©|g»d 1 2 (^T, ¥fc<g«ttlii:»-r 
■5. ) ttKTJ^^-rjiDOa:*. Ul^. HlTfi^fH^T 
i6.&*tnttl,>;zrfc^*LTl/g'i';V®4 ©K^Sffitl*. 

Jg*«SBSnT*t). «i6-rSg|2~H4fcMbT'bl^ 



[0011] 



(1) 

(2) 



(3) 
(4) 

(5) 

(yy* ^mm) ©*Rj^tlB«Sf 2, Htt 
k>X2*>&Ml«i)«ci:UT©W5"i';i'B4 (xy^P 
BS) *TOffilt*d2 1, l^?i/;i'B4 ©«f 'Wflce (V' 

^i/)vmtytmAxti)i^t>i,{SLm) ^mjs^tr^mz 

nttW>X2fcJ:oT}^«$n««;^&fll«d 2 2 tL 
fct€r. r©RttU>X2»;:a:«.y«iJ:0e[artEUfcY 
*tfij OtttAxtYffct&^ttipjiiJEFIfiJ) ©«g«fS*/5 
2R«nttW>X2A»&»;att@d2 2i-p©EHI 

T, #fcig»fimt«rr<5. ) tmr\z^-rm<is.^> 

[0 0 15] 
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(4) 



$2 = f2/ (d21 • cos' 0 + f 2) 

d22 = d21-f2/(d21-cos' 0+f2) 

nmz. Y7^rsitasrr^x?^in] otWAxtxttt* *&cr\z^-riia<fs.^ 

^tJ¥BS3&rS]) ®Jg«li&J^/J 2' tlS«|g*d2 2' tt* 

02' =f 2/ (d2 1 • s 1 n' 0+f2) 

d22' =d21-f2/(d21-sln' 0+f2) 

±oT, #;SlR^aAS2H: 

AS2=d22-d22' 

T^^i&nS. J;nT. RttU>;t2&^»$-B:n«. 

(6) ic- (1 0) ^«t>od2 1 3*»^ft:-rsfcJ&. (1 
0) ^i:»)#ji5iRgfi*^^{bt-sa:tt>ir. (6) SCR 

(8) s:©<g$)6SMtr sj:t*^ai«-c€r«. 
[0 0 16] pia^>X2^E0es-&ntf. 
(6) iC- (9) ^C^oedJSg^b-rsfc*. (i o) iC« 

(d 1 2 + d 1 2* ) /2 
(d22 + d22' ) /2 
T-^^&n, -trog^iftlftt, d 1 1 , d 2 1 , e\z^ 

[0 0 18] fit±©«i<. #;aiRis, mm 

AS 2... =- (d2 1) » / {d2 1 + f 2) 
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6 

(6) 
(7) 



(8) 
(9) 



20 



mi«J«:tbT®W5^i';W>6«2«i>«ciUT©'> 
I f 2 I SIOL 

t>io. iEon^u>X2<oMjSsm\t±i& (i4) 35 

IC^UfcKlS 2 ■3m±©ntt^>X#© h-U y{7U> 

xsia^-^fci*-*®^, «s©3t^«^tfi*^*5*s 

X-^ffi©3t^«^fc<toTTfr&> j&BL.TVi5*|fin? 
©ilS«ffifi&«ifcft«ij{StUT, Ji©«rfc&:«jja*^6^ 
© h- U y V>X-^»©3t^jR^*-C©lB»&*«>i[ 
UT, ^-CffiH&d 1 l^d 2 HCUT-^n«AV>. 
[0 0 2 1] BmrT*Ufcft©nttV>'X 
1 tH 2 »cT^bfciE©nttU>X2 t*jtiS:;&iSjlc» 

©pjttV'^x (1. 2) ©s«*rsi)9tav»fc-8rrst 

tfefc. 2t3®HttW'>X©i!e«fflf*©«l**l. BP'S I 
P 1 • 5 2 I = lT*-&tB^. ft;&|6j-C0 20©HttW 
>X (1. 2) ©^^©;X»7-liS««tttD. ffirJPR 

«tt*i^iRji {#/siR^, «is«ia«) ^<r>!mwm.n 

[0022] -;5f. 2-3©P3ftW>X (1. 2) ©S« 
©tt^iKSS&«*S**rt)&tT?S<&. fSEoT. 2-:5© 



(10) 

3«J;0*^iKllfi*tj(6{fr^ttt)K:. (6) S:2fc« 
10 (8) ^©f&$*t^ft;-rsnt*t3SiSfT^-5. ^T, ± 
E (5) SCRtf (1 0) ^fcT^bfcAS K AS 2 

tt. ■t-n-6n©nttw>x (i. 2) ^.toTffiiETff 

[0 0 17] ^<nt^<!>^fm\titvetu 
(1 1) 

(12) 

lwh-U5'^'k>Xi<*c®ji;iSffi«&«T"b^K * 
T. H2IC*UfcnttV'>X2£fflV»SJi^H*V>TS 
;^©*;«iRII©«3Eas^«'b*ft:ftfc 0 = 0 trs 
t. •¥-©i:#©g*©#^JR^l«tT©«l<)S:S. 
[0 0 19] 

(13) 

■A-SAS2... \i. 1 o-«H5iTfrs;itAt^in**«*ij 

[0 0 2 0] «^T, d 2 1^1 O 'Lt-rSt. (1 
3) St±D. 

(14) 

50 nttl'>X (1. 2) tS««WltlaHES1i:n«. Sf^ 
)fc*»rtt«^F'r*;^iSitt©Jbs#»«;ttft*^d5» 

[0 0 2 31 >i*5, B!lfc^Ufcft©Rttl/'>Xl*3lfc 
tt*|Sjfc»t»T2 0it5!IMfcE®Ufc«^, *5Vs«BI 
2 icSLfciE©nttl^>X2 fe3ie«:)fi^lc»oT2-:?tf[ 

?ii«fcEfit«:«^ictt, •€-n-en©nttu>x©«« 

40 >X©SS;&(pI)&tSVitil2gr5t. affltS!©|Hl^ 
lUte^B W >X 1 1^ i; >Xf^ffl SRFfc*S Jl t tjjt^ 

[0 0 2 4] ;i©J:3fc, I — 'J>i'U>X©iaT* 
SHftW>X«il»5:<t'b2ftffll»T. it>ift<tfe-* 
onttl'>X*@te»IiBCUT^5»lCJ;0, 

tt^^IRSl (#j«cs, «ffi«tt*) «©jt#«$tt©st 

JJcl'. HI tT*Ufcft©Rttl'>Xl*&ttH 
SO 2fcSLfcjE©P3ttP>X2S)tttAx&«t>^.Nfc|5IGS 
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CO 02 51 @3imi\z^vit^<on^u>xi\zn 

x^+.i>tUfc4iftR©W>l£m*<^5^^>»l'ffi4 (xy 
X SI'-tt U/i:*eR©¥ff3t«*»nttl^>:^ 1 iCio 

fc, H3C*L.fc<Ea¥ffi (x* y' Wm ± 

[0 0 2 6] H4ttH2t:^UfciEonttV'>X 
2 Cj^U^WlA x*(t»i£?t U&ijifEROJFffJt^SAIt 

3t«|Ax &«tiiD'tLfci|igR05|iff3t***l'?5';i'H4 * 
AR1=-R • e 1/f 1 

mvm w y' van ±o;>^^J>>:^•:^;^;&lS^^?*s 

y' OtttAxty' ttt*^t?¥ffi35flfll) ©3t« 20 
g©«ft;fi&AR2tl/fct#, iE©nttl/'>X2i;t)>K 
AR2=-R • e 2/f 2 

*r3T, H5Rr;H6ic^sn**n<, (x* 

y' ¥ffi) iTWH^-e^R-Ty' ^r|S]©g (H5T?ttS* 
y' =R (1-e 1/f 1) 
y' =R (1-e 2/f 2) 



(xy¥B) &ajium©«i»*ni stL/T^u 
A X * «f t ufci|ig R © ntt w >x 2 

tJ;^TJRttf^ffl«Sltfc3t**t««¥ai (x- y- ^ 

B) «a5afsi#©iiiBii«ffin 1 2 ti/T^^uxv^ 

H6I*. H4fc*Ufc<gfiipffl (x'y' ¥ 
[0 0 2 71 ;^t*, H3«*'0«R1 126:^04 *©«H 

i2»±. ne^>x (1. 2) sjttt+'WciHites-a:*! 

ttW>XUrJ:S{Ra!spH (x* y' TO ii©;*Ui> 
Jl'3^|n)T*Sy' OtttAxty' tttS^tJ 
Jfffi^^fpJ) ©it«g©S<bS€:ARl tUfctff. ft© 
nttW^XliOiRSVPa (x' y' TO *T®Hg» 
&e 1 trSi:KT©PI«)0«*fo3fr5. 
[0 0 2 8] 

(1 5) 

)8fi«¥B5 (x* y* TO i-^©KliSe 2 tTSia 

T©M«*»jfci-r*. 

[0 0 29] 



(1 6) 

(17) 
(18) 



t&D, n©sc;. fafct 

y=± CR' + (x' ) » 3 • « (1 9) 

SftXUT. x' y* ffitl«xyffilStSglfet-St. H -rfftUJlTCftK iSST^'s. 

5 RtfH 6 ©si«rs-t-ffiR 11, tsn 1 2 tt, ■t-n^'^ao [o o 3 o i 

x' /R» +y» / C (1-e 1/f 1) • R] » =1 (2 0) 
x» /R' +y' / C (l-e2/f 2) • R] » = 1 (21) 



^a«#««:»:fSs^fiM**UTl'i5l&&tli, H5© 
fll$3t¥»1t*WT-5H 3 ©nttW>X 1 felHllK^F-erS 

ttt. H6O»*5fc^1$ttS^504©RttV'>X2 40 
f 1= (-dl 1 ■ e 1) / (/3 1 



♦ [003 11 id-e, Hifc^-rasft©HttV'>xi 

tLT®'>XA*1?©reeSLtbfci:^f, lOSi'D 
©«]Egtt, 10-^ (=imviid &.rtt^z:tifiA\'> 

[0 0 3 2] tit, Rttu>xi©«fc^ue«tf line 

P>Xl©»$e 1 t©M»S^-r±E (1) 



tt^T, ±ffi«:*:©»*eS©»ESl 0-^ (=100pp *1) tUK). 
■) S3 l«life»-r -St. /5 1 = 0.9999 (Xttl.OOO* D, 

I f 2 I SI 0« L 
tU*), iE©nttW>X2©M(;i^tt±E (2 4) 

[00 3 3] fil±-ett, l-p©h-Uyi'V'>X 50 



1) (23) 

d 1 1^1 0-*Ltt^t. 

(24) 



(2 3) iCJ; 



(nttw>X) sjtett^ifli&'f'CAtuTiHitea-frTfft* 

«S««iE-r*«H&»£'<fc*», l^©h-Uyi^V>X 

(nttw>X) *jt«i?6FiRifc»»a«T» 



—629- 



(6) 
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jE-eSidttt, ±13 (1) . (3) SC. (6) Rrx * 
(8) Jl©«^fctt, ±E (2 

[0 0 34] tZ.!5'C. filJifc^ViTtt, IT^OI — U 

i/Tv»fc«e>» cn6©ntti'>x (1.2) \z^r>xm 
jaa n«)t*gtt, s 5 rc;h 6 fc^m^s©^* t 

[0 0 3 5] d&iC, l9j^>!C^«l^8(l:«»l^(jrB5X» a? 

tt, ^»:<i:"b2ofil±©nttl^>X«)t«D^l^li»o 
TfiJJWlCEBU, ■€-ne©nttW>'XOl'3©il>a:< t 

*) 1 t>siafe<iriBteKttn«, b 5 tfetts e 

[00 3 6];^*$. 2:pei±©| — UyJ'W^X (ntt 

I fA I ^1 OL 
I fD I ^1 0> L 
t)fet), #Ji^l)RS©#«Sfc*|jE-r«ttt±E (2 5) it 
SSSfifiiltdJa^K, *fc<&*«|g©t«lfc}tiE 
•r<&fctt±IB (2 6) iC*S!Ji-r4C:t*<S*UVi. fi 
U il©«^©nttW>X©«ljftE» (fA . fD) 

tt, ^-©Rft^>xtig6r. mfk<Dpi^u>x^<o 

iijfillB«(fA. fD) ttfift©b-'Jyi'S!3te#fea?tt 40 

sa*^t>ii-fc«^T©tg»©ntt u >x©^js*K;Sue 

[0 0 4 0] (2 5) (2 6) j£©P9^A^&^ 

nst, h-U5'j'©<si^*<»-r^T. -tn-entt©"!?? 

|g'v©ilKe*tWTraetJa«. «Atf, *;«liRS©«jE 

©y^ft, ±8B«igi^T«n«. W«IC|^^IMKS©»1£ 
[0 0 4 11 tC:<57?. ±iB (2 5) (2 6) 5Cl? 50 



=^u>x (nttk>X) ^ffi©)t^j?i^*a3auTW* 

S>l6«*lirfc*3ie«tUT, j*:©h-Uyi'V>X (PJ 

[0 0 3 7] 2-r>©h-Uyi'W>X (RttV>X) © 
a*.^t)*T?. BIl©±5a^©RttW^Xl tH2© 
J;5ttIE©nttU>X*jfi«UTi8fiU«:«^, -etl-f 

-^')i'ft:w>X;x7-»4a«oiao, ^*}^<«B«t> 

SfeV>*t, ■tn-en©V'>X©IMl75Ft«9*tItt3?b&«^ 
fctt. S:*:©J^tt3E{tt;S«. 
[0 0 3 8] *fc. Hlfca^UfcftOPJttW>XlSile 
tt7^|^K»t>T2r>jfi?!I«fcfiBffUfc«-&, *«ViBH 
2 t^U&iE©nttU>X2 &Jt«;tf i^lc»^T 2 :3ifi 

?«wcBfii/fc«^fctt. •tn-i?n©Rftw>x©«« 
;5fi^*t5:v>t-s-rst, s^©fg^53tr^its^©«i^i. 

>X©««*I^d<SVifciS3Sr*-sa:, «Kl«i[©I5rtg^ 
ft^^MV >X t i^^Xf^ffl t *^T€r 

■5. 

[0 0 3 91 Z.<D^^\Z. h-iJs/i'l/>'X©iaT2fe 
«ntt^:^XS^iiS:<t«b2«cfflV»T, i»&:<t>b-;& 
©RttU>X*lHlG^IEJCLT-^5*»CJ;D, ^^RZf 
tt^iRH (*^JK^, «iS«lft«¥) SS©>ie^**tt©ftt 

;5fi^stt«tHsr-5**^ai*s. ±jBufc (1 
4) iCMtffc (2 4) its-«w;a:j^T^a-rn«, # 

;aiRII©liiE»C#J»lCf^fflS-a:^snttk>X©«Hj^!B 
«&fA. <&^|g^©*iiEK:^«ftfcfPffl$*1t«RttV 
>X©«USlgBflB*fD if«t, 

(25) 
(26) 

fc*^ 'Aiz»i(Dmj^^K>h~v-^i^myt^m<Dmmts. 
m/Si.'mmoff&miz'ov^xmi'r^. H9ttt, ts 

i^3ie^«**HlPR0 S *ftA;T7^?i';P4fl3«ttt»GP 

z:r\t, ififfGP »f«F©«XS[Sf|{i&«u ftPGR » 
fci©j^;SilgIll&#tT*»5, tSkS^Ht^mtU^i^Jm 
MWOXA 5«!lt?xV-fe> h U y J't?**. 

[0 0 4 2] Bli 0»B9(c^U&t9:l^^^^©a{[«G 
F tP9^i/;W4t©WIICh-Uyi'S3tt^8»JtUT© 
jE©/W-SJ^^nttU>XifeElBUfcl^©«^fe^L 
T:fc»), C:©Rttl^>X2©n«7-liHl 0©iRB*lSl 

(;« U i^:t^-;W:)^[ft) -eft*. rCT. HlOKa^frt 

<. nttw>X2©ji^stig«&f 2tu. nttu>X2 
tfi(r»GF t©w©jg(ii (5R:«F©)6¥«©*AaraiH©iE 
«) «Di tt^t. nttu>X2tiif»GP t©^* 

[00431 
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(7) «fM¥7-183 190 

11 12 
Fi = (f 2 • fsf) / (f 2+f«F-Di ) (27) 

mis^^^ih (GF . GR) ©iisigifgi^B, tu. ©te«f&*B,'frsi, «T©M»*<i«si-r«.. 

niS£.V>X2tim^^Jk (GF. GR) t0^filc?^-C* 

Bi =-fc»/fsp (2 8) 

B:'=-f«»/Fi =Bi C1+ (fc»-Di ) /f 2D (29) 
T, t9:]^Jt#«©"9-i^^';l'*|Sl t ^ U ^ [0044] 

ABi =Bi'-Bi =Bi (fcr-Di)/f2 (3 0) 

nfeW>X2ti(r»GF tW^jSJSK.tSl'^^J' (GF. GR ) t(D^^mt3^^V^i^)V4 0> 

;W«!|O^SHt . nttW>X2tl6»GF 10 l|g«l(4iBQi A^S-^XA 5 iT?©IB»* A s i ' fTS 

KJ:*W5^i7jH«r©jijSlffi«*Pi , ^(Ti^^^m.^ t. RT©M»*«fi£i1-5. 

1 tU^i';i/4*T?©e«SAst , RfeW>X2ttft* [0 0 4 51 

Asi = (fcF-Dt ) » / (f 2+fcf-Di ) (31) 

Asi'= (Bi*) > • Asi (3 2) 

zLZL-x*. A8l•«8^^3fc^^^©•tJ•i?^';^:;&^RItp^Ui?3^ ^drsna. . B)^9t©»fiSAfr«t. 
nn) *ai*r«. a«3tt^»©w^d^;i'fia©M* [oo4 6i 

DOF. =A/ (NAt ) * (3 3) 

■tCT, #X^»R^aSJ8«)t¥J^©l^^i';WIB-C©ll;Si ♦3) iC<fcD. 5*;i<W«aiSn*. 

»tf£trt»c«i^4fc*fctt, ±sc (3 1) scar; (3 ♦a? 

f 2^- (f«F-Di ) + ( (NAi )» (fsp-Di ) n /A (34) 
aeoT. (3 4) ^«:«SJ£f-&i;5KnftW'>X2S« * [0 0 4 71 d© (3 4) iC«-«WfcSiS'rn«. h 
l*-r*C:t*«ff*K. cniCfcD, *;SJR!lffi*iSS;St -Uyi'S316^fi8)»©fi3^Ufc:*Fr6l-C©/'«'7-SISAf 

A f ^ I - (f(F-Di ) + ( (NA. )» (fef-Di ) » ] /A | (3 5) 

2:©«jc, h-uyi'ffl3t^ffl«*fflv»fc«'&> ;:©S5 «:^-:^;^*r^•r©ji;Sffi(if 2, -««»r«5t±82 (3 

J»KJ:«l^/aiKSfi*iSa^)t^3R©Wf^i';HiJ-Tr©ji^ 5) *J:D, h-Uyi'S^t^m*©**!^*::*!"]-?© 

aiflSeirttttljS. (3 5) SSIfi-rSC: ;W-SAftt. 5. 7X10* mm«±tifeD. Jl© 

t*Jff*Ul>C:t*ta<Spsn«. ttiS. ±5*; (3 4) & lt©WIECU#«««*liEfi (ffiP^ISABi ) ft. 8 7 

(3 5) ©Hfttt, taiKJt¥?^*»m l8/h*fcttJi 30 Oppm (=8. 7X1 O"*) fitTttt*. 

:^©fS4s*Wr««^ir'biaSi-r»|ff4®5*-c«>«; [0 0 4 91 /t:fe, e^±fctJVJTB, h-Uyi^lDt^ 

[0 0 4 81 -Wtl/T, 19«3t^»©l/9^i';l/fl3©ll StLT, (3 5) iCS»fflUfc*^ h-'J y i'SJIfc^ 
DftNA. «0. 1. B)tt)t©»fi*A«:4 3 6nm, fKttStyi^316<^«i:'>XAt©WKEBL/Jt«^fct>H 
f«F = 2 5 0mm. fci = 2 5 0mm, Di =2 0 0ra fil«:5i«*»«SIt-r«fc«>, J:©«^tH:, RT©MISS; 
mir^t, ±IB (3 4) nttl/'>X©ptU 5^)8 

A f ^ I - (f ti-Di') + ( (NA, )« (f«-Di*) » ) /A I (3 6) 
(aU. NA, «iftf^316^«©<:7X/\fl!l©llP«T*»), ★l/>X2SEBUfc^©«^€*UT;fe0v J:©nttV' 
Di'tth'-'Jyi'fflJte#*Si5«tft»GR t<DfBi(Dfm >X2©n'7-ttHl 1 ©iffiffl^l^l (^ U 

(}PW©>t^S5©±jSl|B)K©ffi«) T**. 4«> rSl) 

[0 0 5 01 jfcc. HI is^fiau/id^s, t9«jt#s^ [0 0 5 11 HI iK*-r*D<, nttw>X2 

^©lapGF t«»GR t©ra. lft^n«, MPISID ©i»^lg(!tSf 2tt. ^OSGF tRttU>X2t©M 
S©iS«KiE©RttW>X2*BIBUfcl^©-t©nttW ©IB» (5R:*©?t^*©^raiB©®8D SrDi tfS 

>X2©ga!feji&;istm(i«ewc:pnTtttfr«. hi i t. wsgf tnttv>X2t©^jsj»;aiBfeFi «. 

ttH9C*U;fcift|g3t^JR©i(I»GP t«»GR t<JiW mT©M«*<>iatf 

Fj = (f 2 • ft,) / (f 2 + fs,-Di ) (37) 

tit, ift»)t^» (GF . GR) amm^Bt tu, ©is«»*Bi'tr«t, fitT©w««Jisii-r*. 

nttW>X2 t««3!£¥« (GF . GR ) t©^!**"? [0 0 5 21 

Bi =-fc./fc, (3 8) 
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(8) !|$B|3p7 - 1 8 3 1 9 0 

13 14 
B,' = -fti/Fi =Bj [1+ (fcF-Dj ) /f 2) (39) 

ABj =B!'-Bi =Bj (fs»-Dj)/f2 (40) 

» tV'g^ir;i/4*T?®m«SAs» , i9:»3t^3K (GFJS [0 0 5 3] 

Asi = (fcp) ' / (f 2+fGP-D. ) (41) 
As,'= (B»') » • Asj (42) 
ZZ-C, Asa' ttftf^Jt^S^WIJ-i^ifJW^&I^t/ U yjJ- J0*l^g^i^;HaT®*«^«flf£tNK«I^^Zi:6fcH. ±S 
:>-;v*i^-c©IS«ffilSOSI. •r^t>%l^;SliR|gfi (*;*( (3 3) ^TkU (4 1) iCiO, 5*:5S*«SUlsn4. 

US) -er-c. *;«iRsasftf^y6#?^®* [0054] 

f 2^- (f«p-Di ) + ( (NA. y (f») « ) /A (4 3) 

saeirttcm-sEittdtwiBta*. (43) scs-at 

A f ^ I - (ftF-Dj ) + ( (NA. )» (fs,) » ) /A I (44) 



hHiiff^\,\,^zi:.ifimm^n^. ±sc (43) r 
t; (4 4) ©H«tt, im^^m'^^. ^g/^*&^il^ 

:»c©fg*£Wrs«^Ct)^ii[-rs*H:a5 *-C*>tt 

[0 0 5 5] -WtLT, 19di^)l£^jS©W5^i'JHBI©M 
□ SCNA. SO. 1. K)Bt©fefiSASr4 3 6nm, 
fce = 2 5 0min. f€i = 2 5 0mm. Di =2 0 0in 
mht^h, ±gB (4 3) iCJcD, RttU>X©^Uy 
:t:»-;i^*I^TOi»;iSlB«f 2. -«Wfr«-5t±l2 (4 
4) h-Uyi'S3t^«S«©lt3!5Ufc*I^T® 50 

yt»7-gAftt. 1. 4 3X10' nunK±t«:0. C 
©l^©1iISgtHI*»*lfjES («J«S|IAB» ) tt, 3 
5ppm(=3. 5X 1 0-«) eiTtft*. 

[0 0 5 61 K±OH9-'Hl ltT«l«T©ilS«J:0. 

i/^i';vtai!J3t^»t©ra*ft:ttift»3ie¥»t^'XA 

i©iafch-Uyi'fflJl£^»»*EgUfc«^fctt, * 

^«tsic«-r*i«iE©«4S/hs<«i^ioo, »*tyi 

lC^"r51«iEO«-^S*t<-r*ri:3&tpIIBt«:0, - 
tS«g3K#«©e"bU<tt-€-©ifi»lch-'Jyi?a!3te 
#8P«SS2BU&«^ttt. ffi*fiSllfcWrsttjE©af 4» 

[0 0 5 7J Aj*. *58Wt?#5 h-U y i'Jt^SPtJt 
tt, ieife*t»;s«B©i*r^(r*tbTWJiSlfib, its; 

-*»"3fl»T*»^S!©l'>XTfcAt>. tJl^T, t 



fri,\zm^^mmmgu^mitmmii^9ti.f^ 
tHewigft: h-u y 5^3ie^ei5»® iatbT®nttk 

>X®W>XiiHc)^9t«fcWJi^®l)PX*JfiL, -e®* 

10 0 5 81 S6fc. J5ii^Jie#JR*Jl3rtE#**»TJi9fW 
\z 9 >yA»Cg|#'r«fil*SS«ii-'?»2l8l"R^riS^>®* 

(W>X. £««) S«:fcJS0r«fcW««®lJPX*JB* 

«{^l«»®*.««-bTV»S«^C*ViT, y>ifl,\Z§i 
Bf^®JS*^J*O¥ff¥B5«»CJ^0f«fc5lf««S®JDX* 

ttib, <?-®jnix*t«s*nfc¥ffTffi«*, i^^i'^i'tia 

XAt®MlcfiBbTt>fiV». fiU J10«^, Vff¥ 
ffi«ttBf«®J|i**^^TVi5}fcl?). «MiR|l<«5E*-r 
■t®I*|ii<JJS£1fiEb#SJ;5fcl«^^#JS*^ 

[0 0 5 91 

[^«eyi HI 2*#Mb&*te*52?g®^«fii 

JKB)fc»H®««£*bTVi«, Hi2»c^T*n<, W 
m (XttH-«3) 5^Hr>h'J5/i^»:aiKU>X3 6®± 



—632- 



(9) 

15 

;V3 5*t|BBSn. l^9-t^)V3 5 b1!mU>X3 6 t(0 
MfCtt. 1/^X3 6 ©3t«K«UTIsrtE#^**i; 

[00601 »fgl'>X3 6 KlMUTl^^i'Jl/a 

X3 6©3ttt*|pJfce!|(i?Ii8azX7^-i?J;D«l^3n 

Sl^-fc^r-^-HWrSikftCMWitf^JS (2 1. 2 
2. 2 3. 2 4. 2 5. 3 2, 3 3, 3 4) )5«IS:ttSn 
T*0, BRWJt^JSffcttaS^l'^XOJE^ftttSgfSI 20 

5»[fi©)16lCi;'3T^9^i';W3 5 t»>XA3 8 t©«^* 
«)a:ttltttffi«3te#«tCff 5® 1 7 ^-T pi > 4 7 1 

[0 0 6 1] lfti^W>X3 6©*1.*BC{i, ■ 
7 v'Xffl©^ 2 7 ^'f h» 4 8 *t|8:lj snx* 
0, 2:©»2 79'f;<>hS54 8», aiE-r<&»J1£3tel 
L t ttM3a:S»[fi©3tt ±t> T«>XA 3 8 (D&M^fft^ 

5 1, *Kfl'^©)£ai 2 1 n-SgJtJt I L 50 

tt, ffin«2 2lcJ:oTft3t*n, SltS5-2 3lcJ: 
•DT£itSnfc«, nU;*-:J'W>X2 4fcj;DK«¥ 

fT3t«fc«lftSn. 77-f7'f l'>XJ;Da;5:r:/x-^ 

jij{SiiE»Ktt>'^S'i'-2 6)5«E®an. j:©->V5'^' 
-2 6 €*-^^©B8!ia2 7*^UTlH«grs::tt 

[0 0 6 2] -^-vy^-aeTrKJtJti Lsa»fUTir> 

Sl^fctt-?-©-;"*' y 3'-2 6 fc<t DR«Sn;t«J16Jte I 

L*tffiRtt2 2©jt«i»csffaisa;&t6]icitm3ni© 40 

T, J:®»fc«aiSnfcB3fc3tI Lttm)fc^>X2 8t 
iD^'f hjtf-f H2 9©-«fcAltSttS. «oT. 3t 
S 2 1 *^ &iSclt$n.5B306 1 Ltt:t:/T>f *;w >r 
2 5 Jfefi^-f h^f< H 2 9©Hn*»tAlfr 

[0063] *;w >xi^u-3' 2 5 

I L)JtA«-r<5t. *:/5r-^*;i"f >7'J'^-^'2 5© 

v5^i';na©«{jistBS«ca#ns:©2*^tjg» (kt, 
2*3tJSt«;-r-6. ) *jjg«sn, z:<D2'Ams.m0m 
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EB$nfcA-757-3 l*Siibfc««', mi ©a 
>5r>1j— ^>X3 2. ^i''f^D-<yir5 7-3 3XC; 
m2a>x>'!}— l<'>X3 4SeTW?i';P3 5©Tffl 

fl!i©/^^->jS«si^-;fejifl!-eiiw-r«. 

(00641 «3t«f Ctt, h-'J y i^aiilfi^fS^t ( 1 . 
2) Rt;iMgl'>X3 6»Cj;0W^i';l<'3 5©A^'-> 
©ftj&ti^XAS 8J:»C«S«3n*. Jl©«^, 
*;K 2 5 © 2 *JtelliiJ^jS®ttJ9i^W>X 

3 6©saiBjt*«i-t?*D. •t®25^:)t«mHlcEe^ 
ntW^MPiKt) 3 0©Pg*iilEfsrt;cJ;0, V 

^i^;i'3 5 £Mwr«RafH)ie#»©ab-v>'>'w' 
4&8l)t)l£iLog:*:Altft?&fl.L. lSi^l'>X3 6©v 

0. 3~o. 7eflifcgs:£an5. 

[0 0 6 51 rSi^. «i^W>X3 6®ia&Blr»^HS^ 

PSW^tft:-SJ;5»c:«fltUT"bmv>. *fc, 'J'xax 
y-$?3 7®^;xA5|^;wy-jS»ttt. «i3A«^7X« 

®liiKU>X3 6fi!l®ffiJCH:, SipA^'->*t}^«$n 
TV>S. CniC^>SUT, W3^U>X3 6<D-(;f.-z>y 

-f HrtT*^"^ 3 5 ® A^'->ffi«i£«&K 

tt. ■?-®SJ«!«3 9±0»lpA^'->ti9:I^V>X3 6 

\zm uT^fi&^Bic RM*t}gj«snT 

«S®»t»fcJgj*anfc+^S®HP/t5'->J:DftD. •> 

XA3 Btsowf^ifjv^-i^Rmt^osmnf^-yiz 
h-*)y!/myt^ms (.1. 2) Rtmf^v>X3 6K 

[00661 «>X/\X7^->> 3 7 ®ia8tR 3 9 ©Tfflfc 

n, 3>x>-!)— k>X4 i®ft«jji;Siififc7'f hjtf'f 
H 2 9®i#ffi«d<H«snTV»«. J:07-f hjt^'f H 2 
9 ©Wffl«©Hi«ttl^l/>X3 6 ©eBft^aftOTRl 
S!IBP»0 3 0tfe^^!9!T?»*. Jl®5'f hJtf-r 
H 2 9 ®WtB«®5§3tBtt, "^^MPKO 3 0 ±-^0>n 
j^«l®:^c#S«lI«IBP«EO 3 0®PgtHff^b<«t 
oT«0, j:nfcJ;-3TWie«3 9±®Sl(SA^'->tt 

Rjtjte 1 Lffl©Bawottfcstf«pLVi!iaMo«Tfiaifls 
n*. a^K, djt^tt I L®jiwjt^?ii«f »c*vi-r. a 

-75^-3 lKWUTWSEIHP»»3 3 0t*ft*tt« 

C7* h^jv^-z^^T-A 2®s3ta6«»ffi{ianTti 

W^. 7*bv;p^:/7'f7-4 2©S3t»Btti^ 
W>X3 6©lgfflRat7-f h^f'f H2 9©«W«8ffit« 

fi:ta:«5±fcKHanTVi*. ■€-©S3t«©ttUiffi 

tt, •t©±»caf^an«5'f h^f-f H3 9©»ffl(g©5iS 
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(10) 

17 

5'i'SI31£¥a5» (1. 2) ICAWU ^?ir;l.3 5®P 
[0 0 6 7] h4 3 (£IT. CPUtSft: 

■r-5. ) tt. y b-^ji'^-f^'i 7-4 2 t^%m\zm lO 
is^nrfco. ;:©7*h-7;i^5':/5'f7-4 2*>5m 

fc, iJXAXx-i? 3 7 ©±ffit:fiX:^|Rjffl 5 

xt;^-ne2e©$^-2:fflv»s£:ticj:0v c^x/nx 

5^-5? 3 7±®&B©ffigS^I^*-:5'--raili:**T 
»fT«^?S4 4*i6CPU4 3fc^#UT-€-©'> 

xAxx— 3 7 *^ e. (ommmLii^m&tstu c p u 4 
7©fiice&^Moffi^fl[BS'cs(as*sit*^T?^ 

[0 0 6 8] ST. iJCfc, *«JS^©flfP»Ct>ViTgi?a 

■rs. ift*.3S:T^SI^lcJ;0ia:lgU>X3 6RT)fh-U 

^yi^sijt^ggw (1. 2) mzm^^w^^^mm 

H^©k5"i7;i/X5^-i?ICtt. 0 1 3 JC^-r«I#^ feS 
«PV?"^;i'3 5' *tefiSnTV»5. HO^k^^i/Jl/ 

3 5* ©Ai'-^m^Jrii, 0i3fc^-r*o<, 

©i?DA§©jfi3tA^'-»0«25JC7C«JcBff^©WI!ITS 30 

[0 0 6 9] CPU4 3tt. BBg82 y&rJM^TS"^^ 
i'-2 6TB3fc)tILSjfiBiUfc«fc, X5^-$^B»l« 

4 5 €^M^T^?XAX7^->?3 7±©iaE«3 9 
V'>X3 6©-f;*-5?7^-JUHf^lCgti(i3-tt<&. Jin 

t.to. s/vy^-2 6*»&K«snyi:KJtjiei L (k 

hiJ'1\^2 9 ^i^M/TC'XAXt— i?3 rwrt^'vitffl 

sns. ji©jiae?3i6ttKit3^-4 0TKi**nfcfii 
c. 3>x>1^-^>X4 iTaf£¥ff3t^«c«ife5n 4? 

T. B8S«3 9C}gJ*3nfcSlpAi'->&Tffl«!l*^6. 
RS^g-rS. c:®iSeiR3 9®S«pAi'->«, t9«^> 

X3 6jBi.nh-oy:/myi^mt d. 2) 1:0:0. s 
mu^'ifji^ss' 0j&ytni^->±.\zm^^ti. ^02 

•3©y^^'->^*©S^tt»tt. ®2®n>5r>y— w 

■»f-W>X3 3RI;a-75 7-3 l€:^bT7* hV 

;^9':/5-^T-4 2^cT^t«WK«^wsn■s. -euT, 

CPU4 3«, mB^U^{^)V3 5' rt-C25*:7cWfcEJlJ 

anfcffi»®aBi£/x5''->®&B®ffig&7*hv;i/^ 50 



^MiF7- I 8 3 19 0 

18 

•yy^ r-4 2 &^bTJB5*:<ftfflrSfc»l3, 
»»4 4 *:frLT'>XAX'r-v»3 7 ©jKg&fiS^KF 
t-:J'-Ufe*»6. X7^-i?B[i[ia54 5 Si/hUT'f XA 
Xx-v?3 7S:«^i»ft3-&5. JliUCioT, 
•7)V'^-:fy'i7-4 2\tS»U^i7)V3 5' Pi'C2'A^ 
WCSE51J$nfcffi&®JI>tA^->'tg«!6«3 9 ©Sip 

A^->t©8-&ttffi*-€-n-€'njtmwictftaib. cp 

»jk4 4^i\-Lx, CPU4 3|*^ss®g^l;<tu-^8^;: 
T«a5*:*Mfi-r5. $&ccpu4 3®rta5ir{i>fCH^® 

S2^*U-ffl5RlX«l«iEfi»ta»&^bTisr). :i 
®iS2pitU-a8Ctt. 19«3t^JR®^ffll;:^^L.T(5nE 

i^nmuyt^n^ (#jstJKii, ^lawia. •f&j^mn, ^ 
iftiRia th-'jyi'S^tt^ew (1.2) ®ffi»e9?i 

ftoT, «l«iES»ffl»tt, »lRtf»2^^:U-a5 

*^&©«ffiKS^viT, h-Us/i'Sjie^fflstf (1. 

2) ®liiE-r--«SS]g&ffl«W«:ta«iR«SSHl-rs, 
UT, ::®^i»jE§itaas*»^®«iEi»aic»-:Jt»T 
CPU4 3l4Bae#€:^-3'^®BSilSS4 e^vWA 

t, BiSfiK4 6 B0f«®tfiE« (me,s> ^Jth-u-^ 

i'^31£^fl|fc» (1. 2) ®«^IC@e^^-li:5, 
[0 0 7 01 R±®ttfP*J^Tbfc«, ^RR®:/"a-fex 

»::fflv>sa»®v?;^jk3 5 ^&:1:Bl^o^5'^7J^xx- 
>?±fcia:su CPU4 3JiBS!)g?2 7*:ft-UTi^-vy 

5®A3'->«tth-uyi7^^fii5« (1. 2) 
i8:iKW>X3 6&^UT'>XA3 8±icffi^(e:te^sn 

ff5t. iSJ^k>X3 6lcttB3BtI LK:J:5S»x:?i;V 
*-*tSA5n, !g:i^l'>X3 6®)t^tt®^K*«4 

»C, R±fcTi£'?fc«l<, 1^U>X3 6\Z^^yt^ 

3K^ffi» (1. 2) *@ls$-e:n«&t». t®«f, IftfK 
W>X3 6 *«J«-r2.^>'XMT®£EA*MffllUT. t9: 
fifl'^XS 6 e«:®fS*Si!BE-r«tV»5«ft®filSi 

[0 0 7 1] fe*. h-»J-/i^ffl3l£#^a5» (1. 2) ® 
ffi^t«&laI<SSlcJ;oT, iSi^l'>X3 6 tS^TT SID 
e#»»&3t##tt (*^«^, ^BSft. ft^lKS. 

36»s«tjgrs**ta*K. ;:®«^ictt, «±®jE-t 
[0 0 7 2] af^w>X3 ewirgnrrs^&^K 

2^«t»»S-&T«mi'^i^Jl'3 5- I*i®^fi53t^^ 

^'->®jeeffl:Hi&«ftn«Av^)5«. i8Kw>X3 6i>g 
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[0 0 7 3] ST. 3|£|||gWwl9:l^«3ieSStt. 

+5>fcS*i6:-r-6Jit*»T^S. AflcWCK, CP 
i7©ffi©(4««. ift»i/>X3 6onffl!lfcia:»6nTv> 

S«2 79'f>^>h4 8*:frLTIi*. Jt^WCtftfflT 
SZtJ&fc. W— tfT^JS4 4S:^M.T'>XA;^x-$?3 

4 5&:frL'T^?XAXx-$?3 7S)I15*;:^»I*«S. 21 
nfcJ;oT, CPU4 3tt«275'f:>^>h4 8&t;tW 
-■ tf^SiJR 4 4 *^ &#5n«'>XA±fcJgJ«* n^ft"? 
XJ\-7—{f <Demf(lM'& C P U 4 3 ©rtfS ©® 3 ;>l t U 

-l«fcTiBj*:»»rrs. seiccpu4 3©i«3»i'tt^ 

D, J:©MS4ytU-SI5ttt, !a:fg3t^JS©)l£«HC«U 

m> mmnim th-vyirmyt^m (i, 2) ©« 

y-ffl*^6©ffiaKS-:5«r»T. h-')'ji^m^^mti 
(1, 2) ©«iE^'<*sa;4ffis*w&iii^setar 

-C-bT, ::©«iES»W«*»6©*liE1faitSr^i'» 
TC P U 4 3 liB»«^St-:?^©Bi!)»4 6 '^tB* 
U iS»«4 6B0fg©«iE« (gngfi) fcnjh-Uy 

i^sjt^awj (1.2) ©ffi«wfcisie«*5. 

10 0 7 4] {t±©Hl 2»Ca^Ufc||««BlTtth-Uy 

i/myt<¥^m (i. 2) ©«jt*««t0itefita;oTift» 

m, ttMAtt. SttiRH) &«liE-r^«»l&»^ 

h-U5/^a3K¥fl5« (1. 2) &«^3WIC« 
mWyX3 6©3t«[*|nl'^i^ftSii:T>bfiV»C:ttte5 
*Tfcft:V>. Sfc. HI 2©**S«-ettf9Jg^>X3 6 

«5, h-U5/i'S!3t#*«15« (1. 2) ©mteSfctt^ft 

[0 0 7 5] *^j£wi»©^tig2 1. mpim2 2 
Rr;3 u ^ V'>x 2 4 ©ftft) 0 K¥fTit«&ttis-r 

i<'>xt©(Wfch-uyi'sye*«*f (i. 2) ^sts 
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Ufc«S:JE'<fc*tc:©EBfc(E5c:t Hi 41:: 
^■r«i^«l<«tbTt>^t^. 

[0 0 7 6] HI 4© (a) li. J8dK^>X3 6 f^X 
A3 8t©ra»Ch-'J5'i7S!3t¥eg« (1. 2) SES 
U&«^«:SLTV>^. HS^©«1<. h-^)y9mX^m 
(1. 2) tt. ^^XA3 8fi3*^S)Ht. U^i7}V3b 

fi3irnafflSi6]it&fl©PJftW>Xi fc, ">xy\3 8fi3C 
iibffl*r6ittfcjE©nttu>X2 tfiWUTus. ;i©«l 

)«K±n«. HI 2lc^bfc^J6«a|tH»lc. #^;^JR^ 

10 izni^x^vm9^R\i^r\z. inrnw^mffymmzMv 
T:*:#<«#s**J:t*<T€rs. «e^T, i9«V>X 

3 6rtKT#*«^*J;#:€r<S#lxTlr>5«^K*(r»T 
^(012 K*bfcS||fi09t|^«K:tSi) Ti&«. 

(0 0 7 71 HI 4© <b) tt, Kf»3 6Atm»3 6 
Bi:*»6ft<5afgl/'>X3 6fc;feHT, «ir»3 6At« 
»3 6B^©ffi. ai^fgi^l/>X3 6©li^llt>b<» 
■€-©iE»fch-'J!yi'S)ie^«« (1. 2) &EliUfc 
fiai^^l/TiriS. H*©*D<. h-Uyi'ffl^^ffitt 

(1, 2) tt. I'^iryl/S 5<raA^6)BlC. C/XA3 8fl!l 

a? icDaffisisjitfeftronttP-^xit. w-g^fyvs sfflUK 

if!iffi&r6]ltfcjE©P]ttl'>X2t€:^UTtiS. e:©« 

^gi^ssMfc^*UTsfeoiK§sRtts-r»c. 

#;SiRg©«iEJc«L.T:^$ < t*«Tfr 

se-dt. S[S^u>X3 6mzTi^^iRmifii^^<m 

#LTtiS<&#C*V>T^TftS. 

[0 0 7 8] HI 4© (c) fi. fi^K^'>X3 6Stt^ 
Tk?^4';i'3 5fflt'>XA3 8«!ltC-tn^ni — 
i^a!)ie^«R« (2 A. 2B) *EBbfc«*^UTt> 
H*©«K. W5"i'JU3 5 ti2iKl'>X3 6i©ra 

JO "^xAs 8iiiiriamsi«aitfc»i©iE©nttv> 

X2A*tieit&nTi50, ta«W>X3 6tCX/\3 8 

a:©refcttW9^i';w3 5fi!ifciaiiisiRjitfc»2©iE©n 

ttW>X2B*tSi!tt6nTVi*. i©«}|ftlci:n«, H 
12Rl^H14 (a) \Z^l.kVitmm\Z. Uj^lRmiZ 
*tUTs$lO»S*RtfSriC, m*KII©«iE(r»UT 

[0 0 7 9] HI 4© (d) liH14© (c) 
^SfflUfeWS^UTiiO. 1SI^I'>X3 6S:»^T^^ 
i^JkS Sffift/XAS 8fi!ltlc:-€-n^=nEgSnfciE© 

4£> nttU>X (2 A. 2B) ©^*Ca®nttW>X (1 
A, IB) *a*^t>*fc«B|&*UT»'>.5. J:©«d5fc 
.tntf. *ji^iR^K:jt*UTs8itDiK»&RtfS-ft. ft* 
»{|l©ttiEK«bT:#:$<^^SiirSi:t*^T^S. 11 
©«^, »l©h-U2'J'S!^^gi5« (lA. 2A) t 
«2©h-Uy^SJt¥l?« (IB. 2B) t©rt©- 
J:rjTaf^W>X3 6 lcg|#fSft*88JS&*lCtt 
iEb, te^rlCJ;oT'^XA3 8©#l8fc^tr5ffif*«S 
©«iE«ffoT"b6l». S^lCtt, ji©iiiaicttcyti 
T, miOh'-^}y{fmyt^mi (1A. 2A) t«2 

5? ©h-'Jyi'fflJt^lBiW (IB. 2B) t©|^©-*© 
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[0 0 8 0] BI14(0 (e) »BI14«> (a) £:BI1 4 
© (b) tSfi*^t)-&T$&fclfi:fflb&«i9S:^UT:fe 

A) t©WKtt, ^©RttU>XlAtiE®nttW>X 10 
2Atr««Sn«»l©h-Uyi'S3t^ffl5« (1 
A. 2A) *J|9!Jt6nT4$»). i9:f^l^>X3 6*lC*lt 
S^»3 6Ai:«»3 6Bi:®W (gi^U>X3 6©tt 
(ittt>Ktt-€-0)fi«&) CK, :^©Rai^>XlBtiE 

©P3tt u >x 2 B t-vmoifi ni>m 2 © i — u y i^sjt 

^fm (IB. 2B) *^Slt6nTV»S, 2:©^*KJcJ: 

na, mioH-us/^sjie^atw (ia. 2a) -rii 

im^i. m2<Dh~^)yifm^^mt (ib. 2b) t 
Hfe*isiiicjtjuT3feDiKB*R«3-rfc*jSiKii©i8 a? 

[008 1] S14© (f) imi4<D (d) £:S14 
© (e) t&»*'&fcU:fc««|S5^UT*0, fg^SS^^: 
#;^iRS£a:©Jtlir«iE{CjP;itT, •(6$«gt*^iRgt 
©&>* ©a83«t«kia8t Sfr'S :i i:A«r€f«. 

[0 0 8 2] 

«jiKISfc±SSKit^»©tti8ffiTSg«f±UT, !£«■ 
fiif5 0©il5tttB&Si^3t^?S*#«»*«riEtftO, 35 

Si3fi±7?K^e*D©rei±»'':3«:*«s. *fc, tne.© 

»EbT^5*ICj;D, Vy^>iffSig©fiT*l»±T 
(&r&*>©ISHT?36±l/y5:^«&#fca:6 

[BIS©ffim}&:i%^] 

[HI] h-Uyi^W>X*fi©RttP>XtUfc^© 

[02] h-'Jyl'W>XSiE©nttW>XtU&l^© 

[H31 Hl©^©^^^^^^.!:*!^^^^^^^^* 
5. 

[B4] H2©IE©PJttU>XfcJ;«f^ffl5£^-rHr» 
[HS] H3«cs^bfcfi«¥iiiT©JtJlC»riii©»^^** 
[06] H 4 1 jj^Lfcfi«iPffiT©3tft9riB©«?-&S^ 
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[07] H3IC7Rbfcft©nttW>X®«MJt^«feW 
[08] 04IC3^l/fcjE©nft^>X©«M3t#WfeBi 

«**-r0-c*s. 

[09] 19:l^3te#fc«©»(si3t#K);a:M«*^-r0T* 
[010] 0 9Ka^Ufct9«Jt¥»d:W'5'i';l't©rofC 

h-'j yi'i'>xtbT©nttu>x*Eiitfci^©» 

[011] 0 9 K^Ufct9i^)ie^*®iajfi»IC h-'J y 
i7 l^>Xt l/T©RttU>XSBailLfcl^®8Hi"I5ie#W 

[012] *5fi9IltJ:«|llfi«a|©#|j^c£^-r0-CfeS. 

[01 3] ^i'^if)i'om'&mrvmm-x:^i>. 
[014] (a) tt^?^^^;^^:^^l^^>x^:®K^c^- 
u y w>xtUT©iE©neW'>Xi:ft®nttV'>x 

tSEgUfcl^®S?&*-r0, (b) tt«:^W>X® 

ieffiesfctt-e©ifi»»c h-u y W'^xt I/Tcie© 
nttu^xtftonai'^xt&EBbfci^oii?^^ 

•r0. (c) »±l^5^i^;Vtlft|g^>Xt®IW&l«M^V 
>Xt'>XAt©M©&'*fch— Uy^k^XtUT© 
jE©RftV'>XSKeLm®«l?&^-r0. (d) tt 
l'g^ir;i'tt4I^V>Xt©WRr«9i^U'>X^:C;XAi: 
®W®#*»'1 — U3'i'l'>XtLT®iE®PIftV'>X 

tft®naw>xt&eebfci^©«^&s-r0. 

(e) ttW3^i^JVtf9:i^U>Xt©WRrfla*V>X© 

ai{fl[e*fctt-€-ojfie?©&>«rfc 1 — u 5'i'V'>xtuT 

©IE© Rtt U >X t ft©ntt I' >X t SSfi Ufcl^©» 
^*^-r0. (f) ttW9^i'Jl/i:ftf^k>Xt©W. X 

rxiftf^ u >X©il(tis*fctt-t©jfi!^Rr«9:^ w >X t 

ttw>xtft©nttu>xtsEeu&i^®«^*^-r 
0r»«. 

[^giS^®^©8»iJ^] 

1 ft©ntt^>x 

2 iE©P9ttU'>X 

2 1 im 

2 2 tsnet 

2 3 

2 4 3y;*-^'U'>X 

2 5 

32 |gl©3 >7*>-9— V>X 

3 4 JB2 3>x>"y— W>X 

3 6 iftf^^>X 

3 7 C/X/NXx-v' 

3 8 "^X/N 

4 2 

48 «275'f;l>hJR 
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(14) 



^^Hip7-183 1 
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